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Exhi bit D Water Soluble Organics - GCJFID-- Section 1
Scope and Application

SCOPE AND APPLI CATI ON

This method is used to determine the concentration of various

nonhal ogenat ed water sol uble volatile orgam c conmpounds by direct
injection GO FID. The follow ng conpounds can be adequately determ ned
by this nethod:

Conpound Nane Chemical Abstracts No.
2- Met hoxyet hanol (Met hyl Cell osol ve) 109- 86- 4
Di et hyl et her 60- 29-7
Met hanol 67-56-1
Et hanol 64-17-5
n- Pr opanol 71-23-8
Et hyl ene d ycol ) 107-21-1
Pr opg ene dycol (1,2-Propanediol) 57-55-6
1, 4- Di oxane ) 123-91-1
D net hyl sul f oxi de 67-68-5

As indicated on the chain of custody acconPanyi ng each sanple
delivery group (SDG, the target cohpound |ist nay be designated as
all compounds listed in Exhibit C WSO FID TCL or a subset of those
conpounds.

This nethod is based on EPA net hod 8015A. Refer to Exhibit C (WSO NPD)
for a I:jst of the Contract Required Quantitation Limts (CRQs) for each
conpound.

Al'l conmpound identifications nust be supported by an additi onal
qualitative technique. This nmethod al so describes the anal ytical

condi tions for a second gas chromatographic colum that nust be used to
confirmpositive neasurenments made wth the pri mar% colum. Confirned
positive results of sufficient concentration nmust be verified on a GO M5
system
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Exhi bit D Water Soluble Organics - GJFID -- Section 2
Sunmary of Met hod

2.
2.
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SUMVARY OF METHOD
Wat er
A5 m aliquot of a water sanple is transferred to a 10 m vial and

is
spi ked with 10 pl of surrogate sgikin solution. A portion of the
sanple is then transferred to a m vial and 0.5 - 1 pyl is injected

directly into a gas chromatograph for analysis. The GC is tenperature-
Eéogranned_to separate the organic conpounds on a capillary colum.
tection is achieved by a flame ionization detector (FID).

Soi | / Sedi nent/ Sol i d

A 1-2 gram sanple of soil, sedinment or solid is weighed into a 40 ml VOA
vi al and 3ﬁ|ked with 100 pl of surrogate spiking solution. The vial is

filled with reagent water to contain no headspace and extracted in an
ultrasonic water bath for 30 mnutes. A portion of the sanple is then
transferred to a2 mM GCvial and 0.5 - 1 pl is injected directly into a
gas chromat ograph for analysis. The GCis tenperature-programed to

s

separate the orPanic_conpounds on a capillary colum. tection
achi eved by a flane ionization detector (FID).

Met hod Detection Linmts

Prior to analysis, nethod detection limts (MDLs) for all conpounds
listed in Exhibit C_ Water Soluble Organics - FID, nust be established
in accordance with Title 40 Code of Federal Regul ations, Part 136,
ﬁP endi x B. The MDL study nust be reported as described in Exhibit B
MDL val ues determ ned nust be |ess than or equal to one-third of the
. The MDL study nust be conducted using the sanme specifications as
for sanple analysis. These specifications Include but are not |imted
to: initial calibration, calibration verification, and continuin
calibration technical acceptance criteria, nethod bl ank technica

acceptance criteria and all instrunent operating conditions. The ML
study must be conducted prior to sanple analysis, for each alternate
col umm/t echni que and/or at | east annually, i chever, is nore frequent.

For aqueous sanples, seven aliquots of reagent water spiked with each
tarPet conpound at a concentration of 3 to 5 tinmes the expected MDL are
analyzed by direct injection GJFID. For solid matrices, seven aliquots
of a clean solid matrix (such as sand) spiked with each target conpound
at a concentration of 3 to 5 tinmes the expected MDL are processed )
througp the entire extraction procedure and anal yzed b¥ direct injection
GCFID. AO0.5- 1y injection volunme is reconmended for anal ysis,
however, the sane injection volune nust be used for all calibration
standards, QC sanples, sanple anal yses and MDL studies. Al sequential
anal yses of MDL standards must be reported and used in the resulting MDL
val ues which are cal cul ated. The results are cal cul ated as
described in 40 CFR,_ Part 136, Aﬁpendix B and reported as a separate SDG
in accordance with Exhibit B. The appropriate Students' t value nust be
cIearIK PrOVIded with the algorithmused to calcul ate the MDL val ues.
NDLﬁ g all be determ ned and reported for each instrunent/col um and

met hod.

The MDL study nust be reported as detailed in Exhibit B. The individua
anal yti cal sequence raw data nmust be provided and these data nust be
sunmarized in a table which denonstrates the cal culated MDL val ues. The
sunmarized MDL results table nust include the concentration found for
each conpound in each aliquot, the nean concentration of each conpound,
the percent recovery of each compound, the standard deviation for each
conpound, and the Method Detection Limt. The true concentration of the
conpound in the spike solution nust also be provided. The table nust
list the conpounds in the same order as theK appear in the target
conmpound list in Exhibit C In addition, the val ues for each
instrument and nethod used in reporting results for an SDG shall be
submtted with each data package

The annual |y determined MDL for an instrument and nethod shall al ways be
used as the MDL for that instrunent/nethod during that year. |If the
instrument/nmethod is adjusted in any way that nmay affect the MDL, the
MDL for that instrunent/nethod nust be redeterm ned and the results
submtted for use as the established MDL for that instrunment/nethod for
t he remai nder of the year
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Exhi bit D Water Soluble Oganics - GOJFID -- Sections 3/4/5
Definitions/Interferences/ Safety

DEFI NI TI ONS
See Exhibit Gfor a conplete list of definitions.
| NTERFERENCES

Sanpl es can be cont am nat ed bg di ffusion of volatile organics
(particularly chlorofluorocarbons and nethyl ene chloride) through the
sanpl e contai ner septum during shipnment and storage. A storage bl ank
prepared fromorganic-free reagent water and carried through sanﬁllng
and subsequent storage and handling will serve as a check on suc
cont am nati on.

The | aboratory where volatile analysis is perfornmed nmust be conpletely
free of sol vents.

SAFETY

The toxicity or carcinogenicity of each reagent used in this nethod has
not been precisely defined; however, each chem cal conmpound should be
treated as a potential health hazard. Fromthis viewpoint, exposure to
t hese chemicals nust be reduced to the | owest possible |evel by whatever
means avail able. The laboratory is responsible for nalntalnlnﬂ a
current awareness file of OSHA regul ations regardi ng the safe handling
of the chenmicals specified in this nethod. A reference file of materral
safety data sheets (MSDSs) shoul d al so be nade available to al

personnel involved in the chem cal anal ysis.

The foll owi ng anal ytes covered by this nmethod have been tentatively
classified as known or suspected, human or manmal i an carci nogens: 1, 4-
Di oxane. Primary standards of these toxic conpounds should be prepared
in a hood. A N OSH MESA approved toxic gas respirator should be worn
when the anal yst handl es high concentrations of these toxic conpounds.
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Exhi bit D Water Sol uble Organics - GCJFID -- Section 6
Equi pnrent and Supplies

6.

6.

0

1

6.1.1

o o

1

1

1

2.

2.

2.

EQUI PMENT AND SUPPLI ES

Brand nanes, suppliers, and part nunbers are for illustrative purposes
only. No endorsenent is inplied. Equivalent performnce na¥_ e
achi eved u3|ng_eqU|Pnent_and supplies other than those specified here,
but denonstration of equival ent Perfornance neeting the requirenents of
this SONis the responsibility of the Contractor. The Contractor shal
ﬂgcunent any use of alternate equi pment or supplies in the SDG

rrative.

Gas chromat ograph System

Gas Chromatograph - the gas chromatograph (GC) system nust adequately
regul ate the oven tenperature in order to Plve_a repr oduci bl e )
tenperature program and nmust be able to effectively regulate carrier
as flow throughout the analytical run. The system nust be suitable
or splitless Injections and have all required accessories, including
detectors, colunmn supplies, gases, and syringes. The carrier gas for
routi ne GC applications is helium ngr purltY gases must be used to
ensure a contam nant free GC system | gas lines leading to the GC
nmust be constructed fromstainless steel or copper tubing and nust be
solvent rinsed prior to use to elimnate any B033|ble sour ce of
contam nati on. Non-pol ytetrafl uoroethyl ene (PTFE) thread seal ants or
flow controllers with rubber conponents are not to be used.

GC Col ums

1 Capillary GC Colums - The follomﬁng colums are reconmmended for
e

this analysis. Colum |ength nust a mninmumof 30 m | onger

| engths may be used. A filmthickness of at least 1 pymis
reconmrended because of its |arger capa0|t¥. A description of the
primary and confirmati on GC columms used for analysis nust be
Included in the SDG Narrati ve.

1.1 Primary Colum - 30 mx 0.53 nmm bonded; Carbowax 20 M poly
ethylene glycol) with 1.0 umfil mthickness, (Supelcowax 10,
&NV Scientific Wax or equivalent).

1.2 Confirmation Colum - 30 mx 0.53 nmm polgvgdineth¥!siloxane),
5.0 um filmthickness, (Supelco SPB-1, J&W Scientific DB-1, or
equi val ent).

2 The Contractor may choose to use an alternate capillary col um.
However, the alternate capillary colum selected nust neet all the
gghhgd tgchnlcal acceptance criteria established in the SOWand

ibit E

. The GC col utmm nust not introduce contam nants which interfere
with identification and quantitation of the conpounds |isted
in Exhibit C (Water Soluble Organics - NPD).

. The GC col um nust be able to accept concentrations up to the
hi gh poi nt standard of each target conmpound w t hout becom ng
over | oaded.

. The GC col um nust provi de equal or better resolution of the
target conpounds than the columms |isted above.

. The alternate GC col umm nust be used for the entire anal ysis,
|nclud|ng t he MDL study, initial and continuing calibration
and all Dblank, QC sample and all sanple analyses. If a new
alternate GC colum is chosen after the initial ML study has
been conpleted, then the MDL study nust be reanal yzed u3|ng
that alternate colum. The acceptance criteria established in
the SOW and Exhibit E nust be achi eved for these paraneters.

6.1.2.2.1 The alternate GC col um nust be designed to optimze

performance. Foll ow manufacturer's instructions for the use of
Its product. Before use of any columm, other than the ones
specified in 6.6.2.2, the Contractor nust neet the criteria
[Isted in 6.6.2.2. Once this has been denonstrated, the
Contractor nust docunent the colum used (brand nane, |ength,
diameter, and filmthickness) in each SDG Narrati ve.
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Exhi bit D Water Sol uble Organics - GOJFID - Section 6
Equi pnrent and Supplies

2.2 Manuf act urer provi ded technical information concerning the
performance characteristics of the GC col um nust be I ncluded
In the MDL Study data package to support the use of the
al ternate col um.

2.3 Al though the instructions included in the SOVNare for w de bore
capillary columms, narrower bore capillary colums may be
utilized if the criteria in Section 6.6.2.2 are achi eved.

Detector - Flane ionization (FID).

Data System - a data systemnust be interfaced to the GO/ NPD. The
data system nust allow the continuous acquisition of data throughout
the duration of the chromatographic programand nust permit, at the
m ni mum the output of tine vs. intensity (peak areaz]_ data. Al so,
the data system nust be able to rescal e chromatographic data in order
to report chronmat ograns msetlng the requirements |isted within this
met hod. The data system nmust be capable of flagging all data files

that have been edited manual | y bK | aboratory personnel since every
manual edit nust be flagged on the quantitation reports.

d asswar e

Syringes - 5 nl, gas-tight wi th shut-off valve. Syringe Valve: two-
way, with Luer ends (three each).

M crosyringes - 10 pl, 25 pl and 100 pl, 0.006 in. ID needle.

Past eur Pipets - disposable.

Vials and Caps - 2 ml for GC

Vol unetric Fl asks.

Cass "A" Volunetric Pipets - 1 mM and 5 nl

Bottle - 10 m, screwcap, with Teflon-lined septum

Bottle - 40 m, Teflon-lined septum and open top screw cap.
Bal ances - anal ytical, capable of accurately wei 8hi ng + 0.0001 g, and a
t op- 1 oadi ng bal ance capabl e of wei ghi ng\ 100°g = 0.01 g. The balances
nmust be calibrated in accordance wth ASTM E 617 specifications each 12-
hour work shift. The bal ances nust al so be annually checked by a
certified technician.
Porcel ai n cruci bl es or al um num wei ghi ng pans
Dryi ng oven
Dessi cat or

U trasoni ¢ water bath

D- 7/ W50 FI D OREAP-01.0



Exhi bit D Water Soluble Organics - GJFID -- Section 7
Reagents and St andards

7.
7.
7.
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.2 Pr

REAGENTS AND STANDARDS
Reagent s

Reagent water - defined as water in which an interferant is not
observed at or above the CRQL of the analytes of interest. Reagent
wat er may be generated by passing tap water through a carbon filter
bed contai ning about 453 g (1 Ib) of activated carbon (Cal gon Corp.
Filtrasorb-300 or equivalent).

21 A water purification system (MIIipore Super-Q or equival ent) may

be used to generate reagent water.

.2 Reagent water may al so be prepared by boiling water for 15

m nutes. Subsequently, while maintaining the tenperature at 90
°C, bubble a contami nant-free inert gas through the water for one
hour. VWhile still hot, transfer the water to a narrow nouth
screwcap bottle and seal with a Teflon-lined septum and cap

| sopropanol - suitable for high resolution gas chromat ography
St andar ds
I nt roduction

The Contractor must provide all standards to be used with this
contract. These standards may be used only after they have been
certified according to the procedure described in Exhibit E. The
Contractor nust be able to verify that the standards are certified by
produci ng the manufacturer's certificates and/or generating the
docunentation as described in Exhibit E. Manufacturer's certificates
of analysis nmust be retained by the Contractor for the termof the
contract and submitted at the conpletion of the contract performance.
The docunentation may be requested during an on-site audit.

St ock Standard Sol uti ons

21 Stock standard solutions may be purchased as certified solutions

or may be prepared frompure reference materials.

epare stock standard sol utions by placing about 9.8 m of
s?propanol into a 10 mM ground-gl ass stoppered vol unetric fl ask.
t

Allow the flask to stand, unstoppered for about 10 m nutes, or
until all al cohol-wetted surfaces have dried. Wigh the flask to
the nearest 0.1 ng.

.3 Using a 100 pl syringe or a pasteur pipet, imediately add about

100 ng (several drops) of assayed reference material to the flask,
restopper, then imed ately reweigh. The liquid nust fal
directly into the water w thout contacting the neck of the fl ask.

.4 Dilute to volunme, stopper, then mx by inverting the flask severa

tinmes. Calculate the concentration in mlligrans per milliliter
(mg/mM) fromthe net gain in weight.

.5 When conpound purity is assayed to be 97.0 percent or greater, the

wei ght may be used W thout correction to calculate the ) )
concentration of the stock standard. |If the conpound Burlty is
assayed to be |less than 97.0 percent, the weight nust be corrected
when cal cul ating the concentration of the stock solution. See
Exhi bit E (Anal ytical Standards Requirenents).

.6 Transfer the stock solution to a bottle with a teflon-lined screw

cap that allows for mniml headspace. Store in the dark at 4 °C
(2 °Q. Do not freeze. The concentration of the stock standard
solutions, prepared as detail ed above, will be approximtely 10

ng/ m .

.7 Prepare fresh stock standards six nonths after the date of

greparatlon (or the date opened for purchased stock standards).
he stock standards nust be replaced sooner if the standard has
denonstrated signs of degradation or evaporation.

Secondary Dilution Standards

D- 8/ WO FI D OREAP-01.0
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Exhi bit D Water Soluble Organics - GJFID -- Section 7
Reagents and St andards

LBing stock standard sol utions, prepare secondary dilution
standards in isopropanol that contaln the conpounds of interest,
either singly or mxed together. Secondary dilution standard

sol utions should be prepared at concentrations that can be easily
diluted to prepare working standard sol utions.

Secondary dilution standards nust be replaced six nonths after the
date of preparation (or the date opened for purchased standards).
The standards nust be replaced sooner if the standard has
denonstrated signs of degradation or evaporation.

Wor ki ng St andar ds

1

2

Surrogat e Spi ki ng Sol ution

Prepare a surrogate spiking solution containing 2-Ethoxyethanol i
reagent water at a concentration of 2000 pg/m . Add 50 pl of thi
spi king solution to 5 m of calibration standard, required blank
aqueous sanpl e and aqueous (C sanple for a final concentration of
20 pg/ M. Add 500 pl of surrogate SPIkIng solution to al

soi | ['sedi nent/solid sanpl es, sanpl es and required bl anks as
specified in Section 10.1.4 for a final concentration of 25 pg/m.
Prepare fresh spiking solution weekly, or sooner if the solution
has degraded or evapor at ed.

n
S

Matri x Spi ki ng Sol ution

Prepare a matrix spiking solution in reagent water containing 2-
Met hoxyet hanol , n-Propanol and Eth¥lene ycol at a concentration
of 2000 pg/mM . Refer to Section 12.2.3 for preparation of matrix
spi ke/ matri x spi ke duplicate sanples. Prepare tfresh spiking
solution weekly, or sooner if the solution has degraded or
evapor at ed.

In cases where the site history, previous sanpling or sanple
screening indicates the presence of known target conpounds, those
conpounds shall be included in the matrix SPI ing solution. The
conpounds nmay be substituted for the ones already present or nay
be 1 ncluded as additional conpounds. The matrix spiking solution
must contain a mninumof three (3) target conpounds. he
concentration of each cogPound in the matri x spi king solution
shall remain at 2000 pg/m . Suspected Target conpounds shall be
i ndi cated on the chain-of-custody for that SDG

Initial and Continuing Calibration Standards

Prepare three aqueous initial calibration standard sol utions
containing all of the target compounds and the surrogate
conmpound at 5, 20 and 100 pg/m |evels.

Cal i bration standards shoul d be prepared in separate
vol unetric flasks.

Vol unetric flask - add an appropriate volunme of the )
secondary dilution calibration standard solution (Section
7.2.3) and 100 pl of surrogate spiking solution (Section
7.2.4.1) to an aliquot of reagent water in separate 5 ni
volunetric flasks. Use a mcrosyringe and inject the
aqueous standards into the expanded area of the filled
volunetric flask. Bring to volune. Mx by inverting the
flask three tines only.

The cpntinuing calibration standard (Section 9.3) is the
m dpoi nt standard used in the initial calibration.

Initial Calibration Verification Standard

Prepare an aqueous initial calibration verification standard
containing all _of the target conpounds and the surrogate conpound,
as in Section 7.2.4.3 above, at the mdpoint concentration of the
calibration curve. The initial calibration verification standard
nust be prepared froma source other than that used to prepare the
initial calibration standards (e.qg. second source verification).

D- 9/ W50 FI D OREAP-01.0
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D Water Soluble Oganics - GJFID -- Section 7

Reagents and St andards

7.

~N O~

2.5
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. 3.1

. 3.2

.3.3

.3. 4

Ampul at ed Standard Extracts

St andard sol utions purchased froma chem cal supply house as

anpul ated extracts in glass vials may be retained for 2 years from
the manufacturer's preparation date, unless the nmanufacturer
reconmends a shorter tine period. Standard solutions prepared by the
Contractor which are imredi ately anpulated in glass vials may be
retained for 2 years fromthe Contractor's preparati on date. Upon
breaklnﬁ the gl ass seal, the exglratlon tinmes listed in Sections
7.2.2 through 7.3 will apply. he Contractor is responsible for
assuring that the integrity of the standards has not degraded (see
Section 7.3.4).

St orage of Standard Sol utions

Store the stock standards in Tefl on-seal ed screwcap bottles with

m ni mal headspace at 4 °C (+*2 °C), and protect the standards from
light. Fresh standards should be prepared every six nonths or sooner
i f conparison with check standards indicates a problem

t

W

ore secondary dilution standards in Teflon-seal ed screwcap bottles
th m nimal headspace at 4 °C (¥2 °Q), anchrotect t he standards
fromlight. The secondary dilution standards nust be checked
frequently for signs of degradation or evaporation, especially just
prior to preparing the working standards.

Aqueous standards may be stored for up to 1 week, if held in Teflon-
seal ed screwcap vials with zero headspace at 4 °C (2 °C). Protect
the standards fromlight. Al other working standards nust be stored
at 4 °C (£2 °Q).

The Contractor is responsible for maintaining the integrity of
standard sol utions and verifying prior to use. This neans that

st andards mnust be brought to roomtenperature prior to use, checked
fO{ | osses, and checked that all conponents have remained in the

sol uti on.

D- 10/ WBO- FI D OREAP-01.0
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Exhi bit D Water Sol ub

Organics - GJFID-- Section 8
Sanpl e Col on

e
| ection, Preservation and Storage
SAMPLE COLLECTI ON, PRESERVATI ON AND STORAGE

Sanmpl e Coll ecti on and Preservation

Water sanples may be collected in ?Iass containers having a tota
volune of at least 40 M with a Terlon-lined sePtunwand an open top
screwcap. |If anber containers are not avail able, the sanples nust
be protected fromlight. Soil/sedinent/solid sanples may be

col lected in glass containers or closed end tubes (e.g., brass

sl eeves, etc.) in sufficient quantity to performthe analysis.
Headspace nust be avoided. The specific requirenments for site sanple
collection are outlined by the Region

For sanples received in containers other than glass, the Contractor
shal | contact the RSCC to ascertain the proper procedure for
subsanpling fromthe sanpl e container

For collection of water sanples, the container nust be filled by the
sanmpl er in such a manner that no air bubbles pass through the sanple
as the container is being filled. The vial nust be sealed by the

sanpl er so that no air bubbles are entrapped in it. Two vials are
filled and submitted for analysis.

1 If one water sanple vial has an air bubble and the other does not,
then use the other vial for analysis.

.2 If both vials have air bubbles, then analyze the sanple vial which
has fewer and/or snaller air bubbles.

.3 If both vials have air bubbles greater than pea-size, then the
Contractor shall contact the RSCC to ascertal n whether or not the
sanpl e shoul d be anal yzed.

.4 For all sanples that contain air bubbles, regardl ess of size, the
Contractor shall note the problem the EPA sanple nunber for the
affected sanples and any instructions given by the Region in the
SDG Narrative

Al'l sanmples nmust be iced or refrigerated at 4 °C (¥2 °C) fromthe
time of collection until analysis.

Procedure for Sanmple and Sanpl e Extract Storage

The sanpl es nust be protected fromlight and refrigerated at 4 °C (%2
°C) fromthe tinme of receipt until 60 days after delivery of a
reconci | ed, conplete sanple data package to the Agency. ~After 60
days, the sanples may be disposed of in a manner that conplies with
all applicable regul ati ons.

If sanple storage tenperatures exceed 4°C (2 °C) and/or sanples are
not light protected, then the Contractor shall contact the RSCC to
ascertain whether or not the sanples should be anal yzed. For al
sanmpl es that were not properly refrigerated and/or [ight protected,
the Contractor shall note the problem the EPA sanple nunpbers for the
af fected sanples, and the Region's instructions in the SDG Narrati ve.

The sanpl es nust be stored in an at nosphere denonstrated to be free
of all potential contaminants and in a refrigerator used only for
storage of volatile sanples.

Al'l volatile sanples in an SDG nust be stored together in the sane
refrigerator.

Storage bl anks shall be stored with the sanples contained in an SDG
until all sanples are anal yzed. The stora%g bl ank shall be anal yzed
concurrently with the |ast sanple in the SDG and the results shall be
!ncggﬂeg_lnBthe dat a package per the reporting requirenents contained
in ibit B.

Sanpl es, sanple extracts and standards must be stored separately.

Vol atil e standards nust be stored separately fromsem vol atil e,
pestici de/ Arocl or and herbi ci de standards.
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8.3 Contract Required Hol ding Tinmes

8.3.1 Anal ysis of water and soil/sediment/solid sanples nust be conpl eted
within seven (7) days of Validated Tine of Sanple Receipt (VISR). As
art of the Agency's QA program the Agency may provide Performance
val uati on sanpl es which the Contractor is required to prepare per
the instructions provided by the AgencK. The PE sanpl es nust be
anal yzed and reported with the SDG with which they were subm tted.

8.3.2 If volatile sanpl es have exceeded hol ding times and have not yet been
anal yzed, then the Contractor shall contact the RSCC to ascertain
whet her or not the sanples should be anal yzed. Note that this
notification requirenent in no way obviates the contractual
requirenent for the Contractor to anaIKze sanpl es within holding
times. For all sanples that exceeded holding tines, the Contractor
shall note the problem the EPA sanple nunbers for the affected
sanmpl es, and the Region's instructions in the SDG narrative.
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CAL| BRATI ON AND STANDARDI ZATI ON

I nstrument Operating Conditions

In

Gas Chromatograph: The followi ng are the gas chromat ographic
anal ytical conditions for the suggested colums. The conditions are
reconmended unl ess ot herw se not ed.

Packed colums nust not be used for this nethodol ogy

Capillary Col ums:

Tenper at ure program 45°C %5 mn) to 200°C, at 8°C/ min;
) ) hold for 5 mnutes.

Heliumcarrier flow 30 - 45 cnisec

I njection vol une: 0.5 - 1yl

I njector tenperature: 250°C

Det ector tenperature: 300°C

Optimze CC conditions for anal yte separation and sensitivity. Water
isadfficult solvent to work with on a gas chromat ogr aph, thus the

i nstrunent paraneters above nay require adjustnent to optimize the GC
to obtain symretrical peak shape. Once optimzed, the same GC

condi tions nust be used for the analysis of all MDL studies,
standards, sanples, sanples and regulred bl ank anal yses. The FID
detector settings and gas flows shoul d be set to the manufacturers
specifications to achieve optimum performance. Care nust be taken to
mai ntai n stable and appropriate gas flows to the detector

The expansion volune of 1 pl of water in an injector at 250 °C, at

at nospheric pressure, durlng a splitless injection is approxinate
1.5 m volune. Thus, in order to reduce injector contam nation, the
liquid injection volunme chosen should neet the specifications of the
GCinjector system Aut osanpl ers are the preferred nethod of
injection and may use 0.5 - 1 pl vol unes. nual injections nust be
1 yl. The sane injection volunme nust be used for all ML studies,
standards, sanples, QC sanples and required blanks. The injection
vol une used nust be noted in the SDG Narrati ve.

tial Calibration
Summary of Initial Calibration

Prior to the analysis of sanples and required bl anks, each GC/ FID
system nust be calibrated at a mninmumof three concentrations
(Section 7.2.4.3) to determne instrunment sensitivity and the
linearity of the detector response for the target and surrogate
conpounds.

If the technical acceptance criteria for initial calibration are
not nmet, then the Contractor nust stop and correct the problem
bef ore continuing the anal ytical sequence.

Frequency of Initial Calibration

Each GC/ FID system nust be initially calibrated upon award
of the contract and daily prior to sanple analysis, or
whenever the Contractor takes corrective action which my
change or affect the initial calibration criteria (e.g.
colum repl acenent or repair, detector or detector jet
cleaning, etc.) or if the continuing calibration technica
acceptance criteria have not been net.
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9.2.3 Procedure for Initial Calibration
9.2.3.1 Set up the GO FID system as described in Section 9.1.
9.2.3.2 Prepare the initial calibration standards at the concentrations
specified in Section 7.2.4.3
9.2.3.3 Al'l standards, sanples, sanple extracts, QC sanples, and required
bl anks nust be allowed to warmto anbient tenperature before
anal ysi s.
9.2.3.4 Anal yze the initial calibration sequence as given bel ow.
Injection # Initial Calibration Standard
1 5 pg/m Calibration Standard
2 20 pg/m Calibration Standard
3 100 pg/ M Calibration Standard
4 I nstrunment Bl ank
5 Initial Calibration Verification Standard

9.2.4 Calculations for Initial Calibration

9.2.4.1 During the initial calibration, absolute retention tinmes (RT) are
determ ned for all target conpounds and the surrogate conpound.

9.2.4.2 The RT is measured for each peak (including the surrogate )
compound) in the three calibration standards and the nmean RT is
cal cul ated as the average of the three values. Calculate a nmean
absolute retention time (RT) for each target compound and the
surrogate conmpound usi ng Equation 1.

EQ 1

n

> R,

RT -
n

\Wer e,
RT = Mean absolute retention time of anal yte.
RT, = Absolute retention time of analyte.
n = Nunber of neasurenents (3).

9.2.4.3 The retention tinme w ndow (R for each target conpound and the
surrogate conpound is established as + 0.07 minutes of the nean
absolute retention tinme determined in Section 9.2.4.2. Retention
ti me wi ndows nust not overlap, thus close eluting peaks may
require a reduced retention tinme w ndow.

9.2.4.3.1 Alternatively, the RTW may be established fromthe nost recent
MDL st udy. term ne the absolute retention tines of each
conpound in each of the seven replicates analyzed in o
determ ning the agqueous MDLs. Calculate the standard deviation
of the retention times of each conpound. The retention tine
wi ndow shal |l be defined as plus or mnus three times the
standard deviation of the retention tines of each target and
surrogate conpound. Again, retention time w ndows nust not
overlap, thus close eluting peaks may require a reduced
retention tine w ndow

9.2.4.4 Cal cul ate the calibration factor (CF) for each target and
surrogat e conpound over the initial calibration range using
Equation 1.
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EQ 2
CF A
CX
\Wer e,
A, = Peak Area of the conpound to be mneasured,
C, = Concentration of the conmpound to be nmeasured (ng/L)

9.2.4.5 The linearity of the instrunent is determ ned bK cal culating the
ercent relative standard deviation (%RSD) of the calibration
actors fromthe three-point initial calibration curve. Using
equations 3 and 4, calculate the nean calibration factor and the
percent relative standard deviation for each target conpound and
t he surrogate conpound.

EQ 3

n

> CF

o -2
n

EQ 4

SD,.

URSD = ——— x 100

CF

Wer e,
n
Z;(CFi - Th)?
SD.,. = L
& (n-1)
YRSD = Percent relative standard deviation
SD = Standard deviation of calibration factors
CF, = Calibration factor
CF = Mean calibration factor
n = Total nunmber of values (3)
9.2.4.6 Cal cul ate the resol uti on between each target conmpound and

surrogate in the md point standard of the initial calibration
usi ng Equation 5.
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Area (or Helght)

time

EQ 5
0 i _ Vv
Resol ution = v x 100
Wer e,
V = DePth of the valley between the two peaks. The depth of the
valley is neasured along a vertical line fromthe | evel of

t he apex of the shorter peak to the floor of the valley
bet ween the two peaks.

H = Height of the shorter of the adjacent peaks.

Cal cul ate the concentration for each target conpound in the
initial calibration verification standard using equation 4.

Cal cul ate the percent difference (% D) between the ampunt of each
conpound (including the surrogates) found in the verification
standard and the nom nal anmount using equation 5.

EQ 6
Peak Area of conpound
alc = Amount found (ng/L) = of conp
CF
Wher e,

CF = The nean calibration factor of the conpound deternined
in the nost recent initial calibration
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EQ 7
C - C
%Difference = <3¢ nom » 100
Cnom
Wer e,
Ciom = Nominal concentration of each conpound.

C.ac = Cal cul ated concentration of each conpound using the initial
cal i brati on.

Techni cal Acceptance Criteria for Initial Calibration

Al initial calibration technical acceptance criteria apply
i ndependently to both GC col ums.

The initial calibration sequence nust be analgzed accordinﬁ to the
procedure and in the order listed in Section 9.2.3.4, at the
concentration | evels described in Section 7.2.4.3 and at the
frequency listed in Section 9.2.2.

The absolute retention tine of each target and surrogate conpound
must be within the established RTW (Section 9.2.4.3?.

The 9%RSD of the calibration factors for each target conponent mnust
be | ess than or equal to 20 percent (< 20%. The %RSD of the
calibrations factor for the surrogate nust be | ess than or equa
to 30 percent. One target conpound per colum may exceed the 20
percent limt for 9%RSD but that conmpound nust have a %RSD of |ess
than or equal to 25 percent.

The resol ution between two adjacent peaks in the md point initial
calibration standard nust be greater than or equal to 60.0
percent.

The percent difference of the cal cul ated anount (anount found) and
the nom nal anount (anount added) for each target and surrogate
conmpound in the initial calibration verification standard of each
GC col umm nust be greater than or equal to -25.0 AND | ess than or
equal to 25.0 percent.

Al'l instrument blanks nmust neet the technical acceptance criteria
specified in Section 12.1.3.4.

The identification of target conpounds by gas chromat ographic
nmethods is based primarily on retention tine data. The retention
time of the apex of a peak can only be verified froman on-scale
chromatogram Therefore, the follow ng requirenments apply to al
dat a presented.

. The chromatograns that result fromthe analyses of the initial
calibration sequence nust display the anal ytes present in each
standard at greater than 10 Percent of full scale but I|ess
than 100 percent of full scale.

. The chromatograns for at |east one of the three anal yses from
the initial calibration seguence nmust di splay the anal ytes at
greater than 50 percent and | ess than 100 percent of ful

scal e.

. If a chromatogramis replotted electronically to neet these
requi renents, the scaling factor used nust be displayed on the
chromat ogr am

. If the chromat ogram of any standard needs to be replotted
electronically to nmeet these requirenments, both the initial
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chromat ogram and the replotted chromatogram nust be submtted
in the data package.

Corrective Action for Initial Calibration

If any technical acceptance criteria for the initial calibration
are not met, inspect the systemfor problens. It may be necessary
to change the columm, clean the detector or detector jet, clean
the injection port, or take other corrective actions to achieve

t he acceptance criteria.

Initial calibration technical acceptance criteria nmust be net
before any sanples, QC sanples or required bl anks are anal yzed.
Any sanples, QC sanples or required bl anks anal yzed before the
initial calibration technical acceptance criteria have been net
shall require reanalysis at no additional cost to the Agency.
Reanal yses nust be perfornmed within contract required hol di hg
times and nmust neet all sanple technical acceptance criteria.

Sanpl e anal yses reﬁorted with a non-conpliant initial calibratio
after reanalysis shall receive a conmensurate reduction in sanpl
price or zero paynent due to data rejection depending upon the

I npact of the non-conpliance on data usability.

n
e

9.3 Conti nui ng Calibration

9.3.2.2

9.3.2.3

Sunmary of Continuing Calibration

Two types of analyses are used to verify the calibration and eval uate
instrument performance. The analysis of an instrunent blank and the
continuing calibration standard (Section 7.2.4.3.3) constitute the
continuing calibration. Sanple data are not acceptabl e unless
bracket ed by acceptabl e anal yses of instrument blanks and conti nui ng
cal i bration” standards.

Frequency of Continuing Calibration

The initial calibration nust be verified every 12 hours and after the
| ast sanple in the SDG with the analysis of an instrunment blank and
continuing calibration standard. These time requirenments for
verifying the initial calibration are a m ninmum and nore frequent

anal yses may be advantageous to nonitor the calibration so that the
anal yti cal sequence nmay conti nue.

itial
calibration sequence, the instrunment blank and initial calibration
verification standard that are the last two steps in the initial
cal i brati on sequence bracket the front end of the first 12-hour
eriod. The injection of the instrunment blank inmediately
ollowing the initial calibration standards starts the begi nning
of the first 12-hour period. Sanples nmay be injected for 12-hours
fromthe injection of the instrunment blank. The two injections

i medi ately after that 12-hour period nust be an instrunent blank
and a continuing calibration standard. The instrument bl ank mnust
be anal yzed first.

For the 12-hour period inmrediately following the in
t
i

The anal ysis of the instrunment blank and the continuin
calibration standard inmmediately following the first 12-hour
period may be used to begin the next 12-hour period to conplete
the analysis of the remaining sanples in the SDG provided that
they neet the acceptance criteria in Section 9.3.5. This next 12-
hour period nust be bracketed by the acceptabl e analysis of an
instrument bl ank and a continuing calibration standard, in that
order. If nore than 24 hours is required to conplete the
remai ni ng sanples in an SDG from an "on-goi ng" anal ysis sequence,
the last instrument blank and continuing calibration standard may
in turn be used to bracket the front end of yet another 12-hour
period to conplete the analysis.

If the entire 12-hour period is not required for the_anaIKses of
all sanples in the SDG the sequence nust be ended with the
i nstrunment bl ank/continuing calibration standard conbi nation
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Procedure for Continuing Calibration

AnaIKze the instrument blank and continuing calibration standard
at the required frequencies (Section 9.3.2). The concentration of
t he contan|nﬁ calibration standard is that of the m dpoint
standard of the initial calibration and should be prepared from

t he sane standard sol ution

Al'l standards and bl anks nust be at anbient tenperature at the
time of preparation and anal ysis.

Ca

cul ations for Continuing Calibration

Cal cul ate the concentration for each target and surrogate conpound
in the continuing calibration standard using equati on 6.

Cal cul ate the percent difference (% D) between the anmount of each
target and surrogate conpound found in the continuing calibration
standard and the nom nal anmount using equation 7.

Techni cal Acceptance Criteria for Continuing Calibration

Al'l continuing calibration technical acceptance criteria apply
i ndependently to each columm. Each col um nust neet criteri a.

The continuinﬁ calibration standards and instrunment bl anks nust be
analyzed at the required frequencK, as specified in Section 9, 3. 2,
on a GO FID systemthat has met the initial calibration technica
acceptance criteria.

The absolute retention tine of each target and surrogate conpound

in the continuinﬂ calibration standard nust be within the RT
wi ndows established in Section 9.2.4.3.

The percent Difference (%) between the cal cul ated ampunt (anount
found) and the nom nal anount (anount added) for each target and
surrogate conmpound nust be less than or equal to 25 Eercent and
greater than or equal to -25 percent (-25% > % < 259%.

Al'l instrument blanks nmust neet the technical acceptance criteria
in Section 12.1.3. 4.

Target conpound identification by gas chromatographi c nethod
based Prlnarlly on retention tinme data. The retention t
apex of a peak can only be verified froman on-scale r
Therefore, the follow ng requirenents apply to all da

s is
ntime of the
chr omat ogr am
ta presented.
. The chromatograns that result fromthe anal yses of the
cpntan|nﬁ calibration standard and i nstrunent bl ank nust
dlspIaK t he anal ytes present at greater than 10 percent and
| ess than 100 percent of full scale.

. If a chromatogramis replotted electronically to neet these
requi renents, the scaling factor used nust be displayed on the
chromat ogr am

. If the chromat ogram of any standard needs to be replotted
electronically to neet these requirenments, both the initial
chromat ogram and the replotted chromatogram nust be submtted
in the data package.

Corrective Action for Continuing Calibration

If the technical acceptance criteria for the instrunment blank and
continuing calibration standard are not net, inspect the system
for problens and take corrective action to achieve the acceptance
criteria.

Maj or corrective actions such as replacinP the GC col um or

cl eaning the detector or detector jet shall require that a new
initial calibration be perfornmed that neets the technica
acceptance criteria in Section 9.2.5.

M nor corrective actions may not require performng a newinitial
calibration, provided that the reanalysis of the instrument bl ank
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and continuing calibration standard (that originally failed the
criteria) now neet all of the continuing calibration technica
acceptance criteria. Any sanples, QC sanples and required bl anks

that were anal yzed between the | ast conpliant continuing
calibration standard and the continuing calibration standard that
requi red mnor corrective action shall require reanalysis at no
addi ti onal cost to the Agency.

9.3.6.4 If a continuing calibration standard does not neet technical
acceptance criteria listed in Section 9.3.5, it nust be reinjected
imediately. [If the second injection of the continuing
calibration standard neets the criteria, sanple analysis may
continue. |If the second injection does not neet the criteria, al
data col |l ecti on nmust be stopped. propriate corrective action
must be taken, and a new initial calibration sequence nust be
anal yzed before nore sanple data are coll ected.

9.3.6.5 If an instrunment bl ank does not neet the technical acceptance
criteria listed in Section 12.1.3.4, all data collection nust be
st opped. ApProprlate corrective action nust be taken to provide a
contam nant free system and an acceptable instrunent blank mnust
be anal yzed before nore sanple data are coll ected.

9.3.6.6 Anal ysts are remi nded that analyzing an instrunment blank and a
continuing calibration standard once every 12 hours is the m ni num
contract requirenment. Late eluting Peaks naY carry over from one
injection to the next if highly conplex sanmples are anal yzed or if
the CGC conditions are unstable. Such carryover is unacceptable.
Therefore, it may be necessary to analyze instrunment blanks and
8ont|nU|ng calibration standards nore often to avoid discarding

at a.

9.3.6.7 If a successful instrument blank and continuing calibration
standard cannot be analyzed after an interruption in analysis, an
acceptable initial calibration nust be anal yzed before sanple data
may be collected. All acceptable sanple anal yses nust be preceded
and foll owed by compliant instrument blanks and conti nuing
calibration standards, as described in Section 9.3.2.

9.3.6.8 Conti nuing calibration technical acceptance criteria nust be net
before any sanples, QC sanples and required bl anks are reported.
Any sanpl es, QC sanples and required bl anks associated with a
continuing calibration standard which did not neet the technica
acceptance criteria will require reanalysis at no additional cost
to the Agency.

9.3.6.9 Sanpl e anal yses reported with a non-conpliant continuing
calibration after reanalysis shall receive a conmensurate )
reduction in sanﬁle_prlce or zero paynent due to data rejection
dependi ng upon the inpact of the non-conpliance on data usability
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PROCEDURE

Sanpl e Preparation

If insufficient sanple weight/volume (less than 90% of the required
wei ght/volune) is received to performthe anal yses, the Contractor
shal'l contact the RSCC for instructions. The Region will either
re3U|re that sanpl e anal yses not be perfornmed or will require that a
reduced vol une be used for the sanple analysis. Changes in the

sanpl e anal ysi s nust be preaEBroved by the Region. The Contractor
shal | docunent the problem A sanpl e nunbers for the affected
sanpl es, and the Region's instructions (|nclud|ngbsanp!e

wei ght/vol unme prepared and anal yzed) in the SDG Narrati ve.

If multiphase sanples (e.g., two-phase |liquid sanple, oily

sl udge/ sandy soil sanple) are received by the Contractor, then the
Contractor shall notity the RSCC that a mnulti phase sanpl e has been
received. |If all phases of the sanple are anenable to analysis, the
Regi on may require the Contractor to do one of the foll ow ng:

. M x the sanple and anal yze an aliquot fromthe honogeni zed

sanmpl e.
. Separate the phases of the sanple and anal yze each phase
separately. he RSCC wi || provide EPA sanple nunbers for the

addi ti onal phases, if required.

. Separate the phases of the sanple and anal yze one or nore of the
phases, but not all of the phases. The RSCC will provide EPA
sanmpl e nunbers for the additional phases, if required.

. Do not anal yze the sanple.
If all of the phases are not amenable to anal ysi

S
scope of the nEthod?, then the Region may require
to do one of the foll ow ng:

i.e., outside
he Contract or

(
t

. Separate the phases and anal yze the Ehase(s) that is anenabl e
to analysis. The RSCC wil| provide EPA sanple nunbers for the
addi ti onal phases, if required.

. Do not anal yze the sanple.

No ot her changes in the analyses will be pernmitted. The

Contractor shall docunent the groblen1 t he EPA sanpl e nunbers for

Rge affected sanples, and the Region's instructions in the SDG
rrative.

Wat er Sanpl es

Al'l water sanples nust be allowed to warmto anbient tenperature
bef ore anal ysi s.

Pipet a 5 ml aliquot of the agueous sanple to a separate 10
vial, add 50 pl surrogate splklng solution (Section 7.2.4.1) and
swirl gently to mix. Transter a portion of the sanple to a 2 nl
CGC vial and proceed i mediately to GO NPD anal ysis, Section 10. 2.
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10.1. 4 Soi | / Sedi nent/ Sol i d Sanpl es

10.1. 4.1 The sample (for water soluble organics) is defined as the entire
contents of the sanple container. Do not discard any supernatant
liquids. Mx the contents of the sanple container with a narrow
nmetal spatul a.

10.1.4. 4 Weigh 1.5-2.0 g of sanple into a tared 40 mMl VQOA vial. Using a
cl ean netal spatul a, carefuIIK break up Sn%llunps of sampl e.
t to the St .

Record the sanpl e wei gh neare g
10.1.4.5 Re-tare the 40 nl vial. Add 500 pl of surrogate spiking solution
(Section 7.2.4.1), fill the vial with reagent water and cap so

there is no headspace.

10.1.4.6 Dry the outside of the vial with an absorbent cloth and re-weigh
the vial (to the nearest 0.1 g? to determ ne the weight of water
present. Assuming a density of water equal to 1 g/m, determne
the volune of water present to the nearest milliliter

10.1.4.6 Place the vial in an ultrasonic water bath for 30 minutes to
adequately extract the soil sanple. Follow ng sonication, invert
the vial times to m x the extract.

10.1.4.7 Let the extracted sanple settle and cool to roomtenperature.
Then using a disposabl e pipet, transfer an aliquot of the aqueous
supernatant to a separate GC vial and proceed i mediately to
GO/ NPD Anal ysi's, Section 10.2

10.1.4.8 Percent ©Misture Determ nation

Innediate!Y after meighing the sanple for analysis, weigh 5-10 g
of the soil/sedinent/solid, to the nearest 0.01 g, into a tared
crucible. Determne the percent noisture by drying the sanple
overnight at 105 °C. Allow the sanple to cool in a desiccator
prior to weighing. Calculate the percent noisture according to
equation 8 below  Concentrations of individual conpounds wll be
reported relative to the dry weight of soil/sedinment/solid.

EQ 8
%moi sture - 9 of wet sanple - g of dry sanpl e x 100
g of wet sanple
10.2 GO/ FID Analysis
10. 2.1 Introduction to Sanple Analysis by GJ FID
10.2. 1.1 Bef ore sanples, QC sanples or required blanks can be anal yzed, the

instrument nust neet the initial calibration technical acceptance
criteria specified in Section 9.2.5

10.2.1.2 Positive sanmple results (a peak present on the primary col um that
iswithin the retention tinme w ndow of a target conpound and that
calculates to a concentration ﬁreater_than the CRQL) shall require
second colum confirmation. The confirmatory colum nust al so
meet the initial calibration technical acceptance criteria.

10.2.1.3 St andar ds, sanples, QC sanples and required bl anks nust be
anal yzed within an anal yti cal sequence, as defined in Section
2.2.1, under the same instrumental conditions.

10.2.1. 4 Set up and optim ze the GC/FID system per the requirenments in
Section 9.0.

10. 2.2 Procedure for Sample Analysis by GO FID
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Sanpl e anal ysis nmust begin i mediately after the headspace of the 40
m sanple vial is broken. For aqueous sanples, this neans )
i medi ately after sanple preparation and for soils/sedinent/solid
sanples, this neans imedi ately after the extraction is conplete and
the vial is opened. Either automatic or nanual injection may be
used. |If autosanplers are used, 0.5 - 1 pl injection volunes may be
used. Manual injections nust use 1 pl injection volunmes. Injection
vol unes of ﬁreater than 1 pl may be used if the injector systemis
capabl e of handling the expansion volune (refer to manufacturer for
techni cal assistance if needed). The sane injection volune nust be
used for all ML studies, standards, sanples, QC sanples and required
%ganks: The injection volume used nust be noted in the SDG

rrative.

Anal yti cal Sequence

Al'l sanpl es nust be analyzed within a valid anal ytical sequence as
gi ven bel ow.

Ti me Injection # Mat erial | njected
- 3

Initial calibration Standards
I nstrunment bl ank
Initial calibration

1
0 hr. 4
5 i
n standard (second

verificatio
sour ce)

6 First sanmple - Method Bl ank
7. .. Subsequent sanpl es
12 hr. X Last sanple
0 hr. 1st inj. past 12 hr. | nstrunment bl ank )
2nd inj. past 12 hr. Conti nui ng calibration
standard

X. .. ) Subsequent sanpl es
<12 hr. Last sanple in SDG Last sanple

2nd to last inj. [ nstrunment bl ank
Last injection Conti nui ng calibrationm
standard

1 NOTE: The first 12 hours are counted frominjection #4 (the
instrument blank at the end of the initial calibration
sequence), not frominjection #1. Sanples na% be injected
until 12 hours have el apsed. The follow ng 12-hour period is
timed fromthe injection of the instrument blank that brackets
the front end of the sanples. Because the 12-hour tine period
is timed frominjection of the instrument blank until the
injection of the |ast sanple, each 12-hour period may be
separated by the length of one chromatographic run, that of the
analysis of the last sanple. While the 12-hour Perlod may not
be exceeded, the |aboratory na% run instrunment blanks and
cgntlnglngfpallbratlon standards nore frequently if it is to
their benefit.

2 After an acceptable initial calibration (Section 9.2?, t he
anal yti cal sequence nag continue until the last sanple in the
SDG as | ong as acceptabl e instrument blanks and conti nui ng
calibration standards are anal yzed at the required frequency.
This anal ytical sequence indicates only the mninmumrequired
bl anks and continuing calibration standards. More bl anks and
continuing calibration standards may be analyzed at the
discretion of the Contractor provided they neet the technica
acceptance criteria for continuing calibration, Section 9.3.5.

3 An anal ytical sequence nust include all required matrix
sPlke/natrlx spi ke duplicate and bl ank analyses. The nethod
bl ank that is Brepared/extracted with a particular set of
sanpl es shall be anal yzed after a conpliant initial calibration
verification standard and prior to sanRIe anal yses. This
nmet hod bl ank nust al so be anal yzed with any sanples fromthat
set that are analyzed for second columm confirmation. The
storage bl ank nust be anal yzed concurrently with the | ast
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sanple in the SDG (refer to 12.1.4). The Contractor nmay decide
at what point in the sequence the natrix spike/matrix_ spike
duplicate are to be analyzed. NMNatrix spike/matrix spike
duplicate sanples shall require second columm confirmation only
i f p?3|t|ve results are observed in the original unspiked

sanpl e.

The requirenments for the analytical sequence apply to both GC
colums and for all instruments used for these anal yses.

Sanpl e Dil utions

If the concentration of any target conpound in any sanple or
sanpl e exceeds the initial calibration range, a fresh aliquot from
the prepared or extracted sanple nust be diluted and reinjected.
Qui dance in performng dilutions and exceptions to this

requi renent are given in Sections 10.2.3.2 through 10. 2. 3. 8.

Use the results fromthe original analysis to determne the
approxi mate dilution factor required to get the |argest target
conmpound peak within the initial calibration range.

The dilution factor chosen shoul d keep the response of the |argest
t ar get conﬁound peak in the upper halt of the initial calibration
range of the instrument.

é{; dilutions shall be made in volumetric flasks (10 m to 100

Sel ect the smallest volunetric f
necessary dilution. Internedi at
extremely large dilutions.

hat will allow for the
tions may be necessary for

Add an appropriate aliquot of agqueous sanple or sanple extract
into the volunmetric flask. Dilute the flask to the mark with
reagent water. Cap the flask, invert, and shake three tines.

If this is an internediate dilution, repeat the above procedure to
achi eve further dilutions.

Do not submit data for nore than two analyses, i.e., the origina
sanpl e anal ysis and one dilution, or, fromthe nost concentrated
dilution analyzed and one further dilution. This statenent does
not refer to reanal yses required due to failed technica
acceptance criteria.

The Contractor may receive instructions with the sanpling_ )
paperwor k which requires that all sanples be analyzed undiluted in
addition to the other dilutions required to bring all target
conpounds within the linear range. This may be required In
i nstances where the CRQLs for all target conpounds nust be
achi eved even though one or nore target conpounds exceed the
calibration range and/or hi gh concentrations of non-target
conpounds are present. For all sanples affected by this
situation, the Contractor shall note any problens encountered, the
EPA sanpl e nunbers affected bK this situation and the Region's
kgstruptlons presented with the sanple paperwork in the

rrative.
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DATA ANALYSI S AND CALCULATI ONS
Qualitative lIdentification
Identification of Target Compounds

.1 The | aboratory shall identify and quantitate anal yte peaks based
on the RT windows and the nean calibration factor, respectively,
established during the initial calibration sequence.

.2 Al'l sanple results that contain a peak within the retention tinme
wi ndow of a target conpound on the primary colum, that cal cul ates
to a concentration greater than or equal to the CRQ., nust be
confirmed by second columm analysis. Al technical acceptance
criteria established for the primary colum anal ysis nust be
applied and net for the confirmation anal ysis.

.3 An analyte is identified when a peak is observed in the )
appropriate RT wi ndows on both GC columms. Sanple concentrations
must be cal cul ated for both the prinmary and secondary colums and
must be reported on Form X along with the percent difference
between the two values. The |Iower of the two cal cul ated sanple
concentrations shall be reported on Form .

GO/ M5 Confirmation of Target Volatiles

21 Any target conpound reported on Form | at a concentration greater
than the CRQL nust have the identification confirmed by %53
analysis if the concentration is sufficient for that purpose. The
foll owi ng paragraphs are to be used as guidance in performn
GC/MS confirmation. |If the Contractor fails to perform GJJ
confirmation as appropriate, then the Agency nmay require
k?analy3|s of any affected sanples at no additional cost to the

gency.

Sanpl e anal yses reported w thout required GC MS confirmati on may
be subject to a commensurate reduction in sanple price or zero
paynment due to data rejection, depending upon the inpact of the
noh- conpl i ance on data usability.

.2 In order to confirmthe tarPet conpound identification of sanples
anal yzed on the GO M5, the laboratory nust al so analyze a
ref erence standard of each target cohpound present. To
denonstrate the ability of the GO/ M5 systemto identify the
analyte in question, the concentration of the reference standard
shoul d be approximately 10 tines the GOMS linit of detection
For direct aqueous injection on the GO/ M, a 25 uﬂ[n1 t ar get
conmpound concentration should be sufficient for this purpose.

.3 In addition, when perfornming GC M5 confirmation, the nethod bl ank
extracted and/ or analyzed wth that sanRIe set, nust also be
analyzed by GC/M5 to denonstrate that the presence of the anal yte
was not the result of |aboratory contami nation

.4 For GC/ M5 confirmation of target conmpounds, the required
del i verabl es are copies of the anal yte spectrumfor the sanple,
any library search results (best TIC nmatches), the reference
standard spectrum and the nethod bl ank spectrum Al so include
the extracted ion current profile (EICP) of the base peak fromthe
sanmpl e, reference standard, and nethod bl ank anal yses.

.5 If the identification of the analyte cannot be confirned by the
GC/ M5 procedures above and the concentration cal culated fromthe
GO/ FID analysis is greater than or ggyal to the concentration of
the reference standard anal yzed by M5, then report the analyte
as undetected, adjust the sanp!e gquantitation limt (the val ue
associated with the "U' qualifier) to a sanple concentration
equi val ent to the concentration of the GCf reference standard,
and qualify the results on Form|l with one of the laboratory-.
defined qualifiers ("X " "Y," or "Z"). In this instance, define
the qualifier exPI|C|tIy in the SDG Narrative, and include the EPA
sanmpl e nunbers affected and the steps taken to confirmthe
anal yte.
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11.2 Calcul ations

11.2.1 Tar get Conpounds
The concentrations of the target conpounds and surrogate are
cal cul ated separately for both GC columms by using the follow ng
equat i ons:

11.2. 1.1 Wat er

EQ 7
: (A)(DF)
Concentration pg/L = ———~
(CF)
Wer e,

A, = Area of the peak for the conpound to be neasured.

CF = The nean calibration factor of the conpound determined in the
nost recent initial calibration.
Df = Dilution factor. If no dilution is perfornmed, Df = 1.0.

11.2. 1.2 Soi | / Sedi nent/ Sol i d

Note: Soil/Sedinent/solid sanples shall be reported on a "dry
wei ght" basi s.

EQ 8
(A) (V) (D)
(CF) (W) (D

Concentration pg/ Kg =

Wher e,

A and CF are as given for water, above.

m = Vol unme used to extract the soil/sedinent/solid sanple (40

).

100 - % npi sture

B 100
¥¥ = Wi ght of sanple extracted in grans (1.5 - 2&y
= Dlution factor. If no dilution is perfornmed, Df = 1.0.
11.2.1.2.1 Because of the l|ikelihood that conpounds co-eluting with the

target conpounds will cause positive interferences and increase
the concentration determ ned by the nethod, the | ower of the
two concentrations is reported on Forml. In addition, the
concentrations cal culated for both the GC colums are reported
on Form X, along with a percent difference conparing the two
concentrations. The percent difference is cal cul ated according
to Equation 9.

EQ 9
ConcH - ConcL

% = x 100
ConcL

Wher e,
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Concy = The higher of the two concentrations for the target
compound in question

Conc, = The | ower of the two concentrations for the target
conmpound in question

Note that using this equation will result in percent difference
val ues that are always positive. The value wll also be )
greater than a val ue cal cul at ed u3|nﬁ t he hi gher concentration
I'n the denom nator; however, given the |ikelrhood of a positive
interference raising the concentration determ ned on one CGC
colum, this is a conservative approach to conparing the two
concentrations.

11.2.2 CRQ. Cal cul ation

If the adjusted CRQL is less than the CRQL listed in Exhibit C (Water
Sol ubl e anics - FID), report the CRQL in Exhibit C If the

adj ust ed is greater than the CRQL Tisted in Exhibit C (Water

Sol ubl e Organics - NPD), report the adjusted CRQ.

11.2.2.1

11.2.2.2

Wat er Sanpl es

EQ 10
Adj usted _ Contract (V) (Df)
CRQL CRQL (V)
Wer e,
V, = Actual sanple vol une.
V, = Contract sanple volume (5.0 m).
Df = Dilution factor (I'f no dilution performed, Df = 1)
Soi | / Sedi nent/ Sol i d Sanpl es
EQ 11
Adj usted _ Contract (W) (Df)
CRQL CRQL (W) (D)
Wer e,

W, Df and D are as given in equation 8. ) )
W = Contract sanple weight (1.0 g dry weight soil/sed/solid).
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Surrogat e Recoveri es

The concentration of the surrogate is cal cul ated seParater for
each GC colum in a simlar manner as the other analytes, using
Equations 7 and 8. Use the nean calibration factor determ ned
fromthe initial calibration. The recovery of the surrogate is
cal cul ated for each GC col um according to Equation 12.

EQ 12
Percent Recovery = & x 100
Q
Wer e,
Q Quantity determ ned by anal ysis

Q Quantity added

The advisory limts for the recovery of the surrogate is 70 - 130
percent.

As these |imts are only advisory, no further action is required
by the |aboratory if these limts are not achi eved; however,
frequent failures to neet the Iimts for surrogate recovery
warrant investigation by the |aboratory, and may result in
guestioning fromthe Agency.

chni cal Acceptance Criteria for Sanple Analysis

e requi renents bel ow apply independently to each GC columm and to al
struments used for these anal yses.

npl e results for target conpounds found to be present on the primary
um at a concentration above the CRQL nust be confirnmed by second
lum analysis. Quantitation nust be performed for each GC col um
rimary and confirmatory) for which sanples, QC sanples and required
anks were anal yzed.

Sanpl es nmust be anal yzed under the GO/ FID operating conditions in
Section 9.1. The instrument nust have net all initial calibration
continuing calibration and bl ank technical acceptance criteria.
Sanpl e data nust be bracketed at 12-hour intervals (or Iess?_by )
accept abl e anal yses of instrunment bl anks, and continuing calibration
standards, as described in Section 9.3.

The sanpl es nust be extracted and anal yzed within the contract
requi red hol ding times.

The sanpl es nust have an associ ated net hod bl ank neeting the
techni cal acceptance criteria for method bl anks (Section 12.1.2).

The retention tinme for the surrogate nust be within the retention
ti me window as calculated in Section 9.2.4.2 for both GC col ums.

hb_tarPet anal yte concentrati ons may exceed the upper limt of the
initial calibration, or else the sanple or extract nust be diluted
and reanal yzed as described in Section 10.2. 3.

The identification of target conpounds by gas chromatographi c net hods
is based primarily on retention tinme data. The retention tine of the
aRex of a peak can be verified only froman on-scal e chromat ogram
The follow ng requirenents apply to all data presented for direct
aqueous injection anal yses.

VWhen no analytes are identified in a sanple, the chronatograns
fromthe anal yses of the sanple nust use the same scaling factor
as was used for the low point standard of the initial calibration
associ ated with those anal yses.

D- 28/ WSO- FI D OREAP-01.0



11. 3. 6.

11. 3. 6.

11. 3. 6.

11. 3. 6.

11.3.7

11. 4
11.4.1

11.4.2

11.4.3

11.4. 4

2

3

4

5

Exhi bit D Water Sol uble Organics - GOJFID - Section 11
Data Anal ysis and Cal cul ati ons

Chr omat ogr ans nust di spl ay target conpounds detected in the sanple
at less than full scale.

If a sanple nust be diluted, chromatograns nust display target
conmpound peaks between 10 and 100 percent of full scale.

If a chromatogramis replotted electronically to nmeet these
requi renents, the scaling factor used nust be displayed on the
chromat ogr am

If the chromat ogram of any sanple needs to be replotted
electronically to neet these requirenments, both the initial )
chromat ogram and the repl otted chromat ogram nmust be submitted in
t he data package.

The Contractor nust denonstrate that there is no carryover froma
cont am nated sanpl e before data from subsequent anal yses may be
submtted. After a sanple that contains a target conpound at a |evel
exceeding the initial calibration range, the Contractor nust either:

. Anal yze an instrunent blank inmediately after the contam nated
sanpl e, The instrunment blanks nust neet the technical acceptance
criteria for blank analysis (see Section 12.1.4), or

. Moni tor the sanple anal yzed i medi ately after the contam nated
sanple for all conpounds that were in the contam nated sanpl e and
t hat exceeded the calibration range. The nmaxi mum contam nati on
criteria are as follows: the sanple nust not contain a
concentration above the CRQL for the target conpounds that
exceeded the limts in the contam nated sanple. [If the maximum
criteria were exceeded, then all sanples affected by the
carryover must be reanal yzed at no additional cost to the Agency.

Corrective Action for Sanple Analysis

Sanpl e anal ysis techni cal acceptance criteria MIST be net before data
are reported. Sanples contam nated from | aboratory sources or

associ ated with a contam nated nethod blank will require re-
extraction and reanal ysis at no additional cost to the Agency. Any
sanFIes anal yzed that do not neet the technical acceptance criteria
will require re-extraction and/or reanal ysis at no additional cost to
t he Agency.

If the sanple analysis technical acceptance criteria are not net,
check cal cul ations, surrogate solutions, and instrunent perfornance.
It may be necessary to recalibrate the instrunent or take other
corrective action procedures to neet the technical acceptance
criteria, in which case, the affected sanpl es nust be reanal yzed at
no additional cost to the Agency after the corrective action

If sanpl e chromat ograns have a high baseline or interfering peaks,

i nspect the systemto determ ne the cause of the problem (e.g. )
carryover, columm bleed, dirty detector, contam nated gasses, | eaking
septum etc.). After correcting the problem analyze an instrunment

bl ank to denpnstrate that the systemis functioning Properly.
Reanalee the affected sanples or sanple extracts. f the problem
with the sanples or sanple extracts still exists, then those sanples
nmust be re-extracted and/or reanal yzed. Sanples which cannot be made
to neet the given specifications after one re-extraction/reanal ysis
are reported in the SDG Narrative and do not require further

anal ysi s.

Sanpl e anal yses reported with non-conpliant initial calibration
initial calibration verification, continuing calibration or

nmet hod/ i nstrunment /st orage bl anks shall be subject to a commensurate
reduction in sanﬁle_prlce or zero paynent due to data rejection,
dependi ng upon the inpact of the non-conpliance on data usability.
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12.0 QUALI TY CONTRCL
12.1 Bl ank Anal yses
12. 1.1 I ntroduction

There are three types of blanks always required by this nmethod: the
nmet hod bl ank, the 1 nstrunent blank and the storage bl ank. The

met hod, instrument and storage bl anks nmust neet their respective
acceptance criteria for the sanple analysis acceptance criteria to be
met .

12.1.2 Met hod BI anks
12.1.2.1 Summary of Met hod Bl anks

A method blank is a volune of a clean reference nmatrix (reagent
water for water sanples or a purified solid nmatrix )

soi | /sediment/solid sanples) that is prepared and carried through
the entire analytical procedure with sanples of simlar matrix In
the SDG  The volunme or weight of the reference matrix nust be
approxi mately equal to the volune or weight of sanples associated
w th the blank. The purpose of a nethod blank is to determ ne the
| evel s of contamination associated with the processing and

anal ysi s of sanples.

12.1.2.2 Frequency of Method Bl anks

A met hod bl ank nust be prepared/ extracted once for the follow ng,
whi chever is nost frequent, and anal yzed on each GC/ FI D system and
colum (primary and secondary) along with those sanples ich it
is assocliated wth:

. Each SDG (not to exceed 20 field sanples), or
. Each matrix within an SDG or
. Each preparation/extraction procedure within an SDG or
. VWhenever sanpl es are prepared/extracted.
12.1.2.3 Procedure for Method Bl ank Preparation

12.1.2.3.1 For direct aqueous injection of water soluble organics, a
met hod bl ank for water sanples consists of 5 ml of reagent
wat er spiked with 10 pl surrogate spi king solution (Section
7.2.4.1). For soil/sedinment/solid sanples, the nmethod bl ank
consists of 1.5 - 2.0 P of purified solid matrix weighed into a
40 M VOA vial. The blank 1s then spiked with 100 pl surrogate
Slelng solution and diluted with reagent water and capﬁed SO
t hat no headspace is present. The vial is then re-weighed to
ggtirzsne t he amount of water present (refer to section

12.1.2.3.2 Prepare/extract and anal yze nmet hod bl anks al ong with sanpl es
according to Section 10.

12.1.2.3.3 Cal cul ate nmet hod bl ank results according to Section 11
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Techni cal Acceptance Criteria for Method Bl anks

The requirenments bel ow apply independently to each GC col um
and to all instrunents used for these anal yses.

Al'l nethod bl anks nmust be prepared and anal yzed at the
frequency described in Section 12.1.2.2 using the procedure
above and in Section 10 on a GC/FID systemneeting the initial
calibration and continuing calibration technical acceptance
criteria.

The concentration of the target conmpounds in the method bl ank
must be less than the CRQL for each target conpound.

The nmet hod bl ank nmust neet all sanple technical acceptance
criteria in Section 11.3.4 to 11.3.6.

Surrogate recoveries nust fall w thin the acceptance w ndows of
70-130% In the case of nmethod blank(s), these limts are not
advi sory.

Corrective Action for Method Bl anks

If a nethod bl ank does not neet the technical acceptance
crlterIa, the Contractor must consider the systemto be out of
control .

If contami nation is a problem then the source of the )
contam nati on nust be I nvestigated and appropriate corrective
action neasures nust be taken and docunented before further
sanpl e anal ysis proceeds. It is the Contractor's
responsibility to ensure that nmethod interferences caused by
contam nants in solvents, reagents, glassware, and sanple
storage and sanpl e processing hardware that |ead to discrete
artifacts and/or el evated baselines be investigated and
appropriate corrective actions be taken and docunented before
further sanple analysis. Al sanples associated with a
cont am nat ed et hod bl ank nmust be re-extracted/reanal yzed at no
addi ti onal cost to the Agency.

If the surrogat
acceptance criter

nmet hod bl ank. |If

acceptance criteria after reanalysis, the nethod bl ank and al
sanpl es associated with that nethod bl ank nust be re-
prepared/re-extracted and reanal yzed at no additional cost to
t he Agency.

covery in the nethod bl ank does not neet the

ere
eria listed in 12.1.2.4.5, first reanalyze the
S
a

urrogate recoveries do not neet the

If the technical acceptance criteria for method bl ank anal yses
are not nmet, then the contractor nust stop and correct the
probl em before continuing the anal ytical sequence. |f sanple
anal yses are reported with non-conpliant nmethod bl anks, then
the contractor shall receive a commensurate reduction in sanple
price or zero payment dePendlng upon the inpact of the non-
conpliance on data usability.

| nstrunent Bl anks

Summary of | nstrunent Bl anks

An instrunent blank is reagent water that contains the surrogate
conpound at a concentration of 200 pg/L. Instrunment blanks are
anal yzed as part of the initial and continuing calibrations and
after a sanple or sanple dilution which contains a target conpound
that exceeds the initial calibration range or a non-target
conmpound which interferes with the retention time w ndow of a
target conpound. Instrunment bl anks nust be anal yzed to
denonstrate that the GC systemis free of contam nation

Frequency of Instrunment Bl anks
The first analysis in a 12-hour analytical sequence nmust be an

i nstrument bl ank. Al acceptable sanple analyses are to be )
bracketed by acceptabl e i nstrunment blanks, as described in Section
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10.2.2.1. An instrunent blank nust also be anal yzed i medi ately
after a contam nated sanple to verify there is no carryover.

Procedure for I|nstrunent Bl anks

Prepare the instrunment blank by adding 10 pl of the surrogate
spi |n? solution to 5 mM reagent water for a concentration of
200 pg/L of N, N-Di et hyl acet am de.

Anal yze the instrunment blank according to Section 10 at the
frequency listed in Section 12.1.3.2

Cal cul ate the concentrati on of each analyte detected in the
i nstrunment bl ank USIHP equation 7. Conpare the results to one-
half the CRQL values tor target conpounds in water sanples.

Techni cal Acceptance Criteria for Instrunent Bl anks

Al'l instrunment blanks nmust be prepared and anékyzed at the
frequency described in Section 12.1.3.2 on a FI D system (for
each GC columm, primary and secondary) neeting the initial
calibration and continuing calibration technical acceptance
criteria.

The concentration of each of the target analytes in the
|ns}runent bl ank must be less than 0.5 tines the CRQL for that
anal yte.

The instrunent blank nust neet all sanple anal%sis t echni ca
acceptance criteria in Section 11.3.4 to 11.3.

Surrogate recoveries nmust fall within the acceptance w ndows of
70- 130%

Corrective Action for Instrunment Bl anks

If analytes are detected in the instrument blank at greater
than one-half the CRQL, or the surrogate RTs are outside the RT
wi ndows, or the surrogate recovery does not neet the acceptance
criteria listed in Section 12.1.3.4.4, all data collection nust
be stopped and corrective action nust be taken. Data for
sanpl es which were anal yzed between the |ast conpli ant
instrument bl ank and the unacceptabl e bl ank are consi dered
suspect. An acceptabl e instrunent blank nust be anal yzed
before additional data are collected. After an acceptable
instrument bl ank is analyzed, all sanples which were considered
suspect as defined by the criteria described above nust be
reinjected during a valid anal ytical sequence at no additiona
cost to the Agency and must be reported.

If the technical acceptance criteria for instrunent blank
anal yses are not net, then the contractor nust stop and correct
t he Problenwbefore continuing the anal ytical sequence. |If
sanpl e analyses are reported with non-conpliant instrunent
bl anks, then the contractor shall receive a comensurate
reduction in sanple price or zero paynment dependi ng upon the

y

i npact of the non-conpliance on data usability.

St or age Bl anks

Sunmmary of Storage Bl anks

Upon receipt of the first sanples in an SDG two 40.0 m screwcap
volatile vials with PTFE-faced silicone septa are filled with
reagent water and paﬁped so no headspace is present. The vials
are stored along with the sanples in the SDG under the sane
storage conditions. The storggf bl ank i s anal yzed concurrently
with the last sanple in the S The storage bl ank indicates

whet her contam nati on may have occurred during storage of sanples.

Frequency of Storage Bl anks
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A separate storage blank (two 40 m vials) nust be prepared and
stored with each SDG The storage bl ank nust be anal yzed
concurrently with the last sanple in the SDG

Procedure for Storage Bl anks

21 Pipet a 5 mM aliquot of the storage blank to a separate 10 ni

vial, add 10 pl surrogate spiking solution (Section 7.2.4.1)
and swirl gently to mx. Transfer a portion of the sanple to a
2 mM GCvial and proceed with the GJFID anal ysis.

.2 Anal yze the instrunent blank according to Section 10 at the

frequency listed in Section 12.1.3.2

.3 Cal cul ate the concentration of each anal yte detected in the

storage bl ank using equation 7. Conpare the results to one-
half the CRQL values for target conpounds in water sanples.

Techni cal Acceptance Criteria for Instrunent Bl anks

1 The storage bl ank nust be anal yzed on a GC/FID system (for each

G&C colum, prinmary and secondarg) neeting the initial
calibration and continuing calibration technical acceptance
criteria. The storage blank nust be anal yzed at the frequency
described in Section 12.1.4.2.

.2 The surrogate recovery nmust fall within the acceptance w ndow

of 70-130%

.3 The storage bl ank nmust neet all sanphe analygi% techni ca

acceptance criteria in Section 11.3 to 11

.4 The concentration of each of the target analytes in the storage

bl ank rmust be less than 0.5 times the CRQL for that anal yte.

Corrective Action for Storage Bl anks

1 If the storage bl ank does not neet the technical acceptance

criteria listed in Sections 12.1.4.4.1 through 12.1.4.4.3, then
correct system problens and reanal yze the storage blank. |If
the storage bl ank does not neet the technical acceptance
criteria In Section 12.1.4.4.4, then reanal yze the storage

bl ank to determ ne whether the contam nation occurred during
storage or during the analysis. If, upon reanalysis, the )
storage bl ank neets the technical acceptance criteria listed in
Section 12.1.4.4, then the probl emoccurred during the analysis
and the reanal yzed storage bl ank results nust be reported. "If
upon reanal ysis, the storage blank did not neet the technica
acceptance criteria listed in Section 12.1.4..4.4, then the

robl em occurred during storage. The |aboratory nmanager or.

i s/ her designee must address the problemin the SDG Narrative
and di scuss the corrective actions inFIenented to prevent
future occurrences. Report storage blank results on a Forml,
whi ch nmust neet all requirenments in Exhibit B, and be included
wi th the data package.

12.1.4.5.2 If the technical acceptance criteria for storage bl ank anal yses

are not met, then the contractor nust stop and correct the
probl em before continuing the anal ytical sequence. |f sanple
anal yses are reported with a non-conpliant storage bl ank, then
the contractor shall receive a comensurate reduction in sanple
price or zero paynent dePendlng upon the inpact of the non-
conpliance on data usability.

12.2 Matrix Spike/ Matrix Spi ke Duplicate (Ms/ MsSD)

12. 2.1

Sunmary of Ms/ MsD

In order to evaluate the effects of the sanple matrix on the direct
aqueous injection nethods used for water soluble organics anal yses,

t he Agency has prescribed a m xture of target conpounds to be spiked
into two aliquots of a sanple, and anal yzed in accordance with the
appropriate nethod.
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12. 2.
12. 2.

12. 2.

12. 2.

12. 2.

12. 2.

12. 2.

12. 2.

12. 2.

2

2.

12. 2.3

12. 2.

Frequency of Ms/ MSD Anal ysi s

A matrix spike and matrix spi ke duplicate nust be
prepared/ extracted and anal yzed for each group of sanples of a
simlar matrix for the follow ng, whichever is nore frequent:

. Each SDG (not to exceed 20 field sanples), or
. Each matrix within an SDG or
. VWhenever sanpl es are prepared/extracted.

As a part of the Agency's QN QC program aqueous equi pnent and/ or
trip blanks (field QO naY_acconpany sol | / sedi ment sanpl es and/ or
wat er sanples that are delivered to a |aboratory for analysis.
The Contractor shall not perform MS/MSD anal ysis on any of the
designated field QC sanples.

I f the EPA Regi on designates a sanple to be used as an Ms/ MSD,
then that sanmple nust be used. |If there is insufficient sanple
volune to performan M5/ MSD, then the Contractor shall contact the
RSCC to ascertain an alternate sanple to be used for the MS/ MsD
anal ysis. The Contractor shall docunment the affected EPA sanple
nunbers, the Region's instructions, and the date of contact in the
SDG Narrative

If there is insufficient sanple volume in any of the sanples in an
SDG to performan MS/MSD, then the Contractor shall imediately
contact the RSCC to report the problem The Region will either
approve that no MS/MSD is required, or require that a reduced

sanpl e aliquot be used for the unspi ked sanple and MS/ MsD

anal ysis, or that the unspi ked sanple is analyzed at full volune
and the M5/ VBD is anal yzed at reduced volune. The RSCC wi | |
notify the Contractor of the resolution. The Contractor shal
docunment the decision in the SDG Narrative.

The Contractor will not be paid for MS/MSD anal ysis perforned at a
greater frequencK then required b%Bthe contract. If it appears
that the Region has requested M5/ MSD anal ysis at a greater
frequency then required by the contract, the Contractor shal
contact the RSCC to deterim ne which sanples should have an Ms/ MsD

erformed on them The RSCC will notify the Contractor of the

egi on' s decision. The Contractor shall document the decision in
the SDG Narrative

The Contractor shall not perform MS/MSD anal ysis on any desi gnat ed
Per f or mance Eval uati on sanpl es.

If the Contractor has a question regarding the frequencg, etc., of
tre NF[NBD_analyses for a particular SDG contact the RSCC for
clarification.

Procedure for Preparing MS/ MsD

Wat er Sanpl es

For water sanples, pipet two additional 5 m aliquots of the
sanpl e chosen for spiking. Fortify each sanple with 10 pl of the
matri x spi ki ng sol ution ?Sectlon 7.2.4.2) for a nom nal
concentration of 400 ug/L. Add 10 pl of surrogate spiking
solution (Section 7.2.4.1) to each sanple and swirl to mx

Anal yze MSDs according to section 10.

Soi | / Sedi nent/ Sol i d Sanpl es

For soil/sedinment/solid sanples weigh out two additional 1.5-2 g
aliquots of the sanple chosen for spiking into tared 40 m vials.
Record the sanple weight to the nearest 0.01 g. Re-tare the vials
and to each add 100 pul of matrix spiking solution (Section
7.2.4:2?, 100 pl of surrogate spiking solution (Section 7.2.4.1)
and fill themw th reagent water and cap so there is no headspace.
Dry the outside of the vials with an absorbent cloth and re-weigh
each vial (to the nearest 0.1 g) to determ ne the weight of water
present, and thus the volune of water to the nearest mlliliter

D- 34/ WSO FI D OREAP-01.0



12. 2. 4
12.2. 4.1

12.2.4.2

12.2.4.3

Cal

Exhi bit D Water Soluble Organics - GOJFID -- Section 12
Quality Control

The expected spi ke concentration in the M5/ MSD will be
aRprOX|nater 00 pg/L for the target conpounds and 200 pg/L for
the surrogate conpound. Extract and analyze matri x spi ke and
matri x spi ke duplicate according to Section 10.

cul ations for MS/ MsD

Cal cul ate the concentrations of the matrix spi ke conpounds usi ng
equations 7 and 8

Cal cul ate the recovery of each matrix spi ke conpound using the
foll owi ng equati on:

EQ 13
Mat ri x Spi ke % Recovery = SSRS—ASR x 100
Wher e,
SSR = Spi ke sanple result
SR = Sg l e rggult
SA = Spi ke added

Calculate the relative percent difference (RPD) of the recoveries
?f|$aCh conmpound in the matrix spi ke and matri x spi ke duplicate as
ol | ows:
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EQ 14
RPD = 1|'VBR - MR & 100
Ez(hﬂSR + MSDR)
Wer e,
RPD = Relative percent difference
MSR = Matrix spike recovery
MSDR = Matrix spi ke duplicate recovery

The vertical bars in the formula above indicate the absol ute val ue
oflthe di fference, hence the RPD is al ways expressed as a positive
val ue.

Techni cal Acceptance Criteria for Ms/ MsSD

The requirenments bel ow apply independently to each GC columm and
to all instrunents used for these analyses. |f the results of the
unspi ked sanpl e associated with the MsD for all of the target
conpounds are | ess than the CRQLs, second columm confirmation of
the M5/ MSDs shall not required and the MS/ MSD recoveries shall be
reported using the primary col um anal yses.

Al'l MS/ MBDs nust be prepared and anal yzed at the frequency.
described in Section 12.2.2 using the procedure above and in
Section 10 on a GC/FID systemneeting the initial calibration
(Section 9.2) and continuing calibration (Section 9.3) technical
acceptance criteria.

Al'l M5/ MSDs nust have associ at ed net hod bl anks, storage bl anks,
and instrunent blanks neeting their respective blank technica
acceptance criterias defined in Section 12.1.

The sanpl es nust be prepared/extracted and anal yzed within the
contract required holding tines.

The retention tinme for the surrogate nust be within the retention
ti me wi ndow as established in Section 9.2.4.2 for both GC col ums.

The percent recovery of each matrix spi ke conmpound nust be between
60- 140 % and the RPD nust be <30 % As these |imts are only

advi sory, no further action by the Iaborator¥ is required if these
[imts are not achieved. However, frequent failures to neet the
[imts for recovery or RPD warrant investigation by the

| aboratory, and may result in questioning fromthe Agency.

Corrective Action for MS/ MSD

Any M5/ MBD which fails to neet the technical acceptance criteria

specified in Section 12.2.5 nust be reanal yzed at no additional cost

thtBe Agency. Both sets of data nust be reported in accordance with
i bit

Corrective actions for failure to neet initial and continuing
calibration technical acceptance criteria nust be conpleted before
t he anal ysis of any QC sanpl es.

Corrective actions for failure to neet the technical acceptance
criteria for required bl anks nmust be nmet before the anal ysis of

any QC sanpl es.

If the technical acceptance criteria for the M5/ MSD anal yses are
not net, then the contractor shall determ ne whether the non-
conpliance is due to the sanple matrix, the sanple preparation
and/ or GC system probl ens.

To determine if the non-conpliance is due to sanple preparation or

GC system probl ens, check cal cul ati ons, sanple preparation |ogs,
the matrix spiking solution, and the instrunent operation. |If the
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cal cul ati ons were incorrect, correct the calculations and verify
the M5/ MSD recoveries. |f the sanple preparation |ogs indicate
that the incorrect amount of nmatriXx Splklnﬁ sol uti on was added,
then re-prepare/re-extract and reanal yze the M5/ MSD after addi ng
the correct anount of matrix spiking solution. |If the matrix
spi king solution was inproperly prepared, concentrated, or
degraded, re-prepare the solution and re-prepare/re-extract and

reanal yze the M5/ MSD. If the instrument mal functioned, correct
the instrunent problemand reanal yze the M5/ MSD. Re-verify al
M5/ MBD recoveries. If the instrunment mal function affected the
calibrations, recalibrate the instrument before reanal yzing the
VS/ VBD.

12.2.6.5 If the above actions do not correct the problem then the problem

12.
12.

12.
12.

12.

12.

12.
12.

12.

12.

w

1

may be due to a sanple matrix effect. To determine if there was a
matrix effect, take the followi ng corrective action steps:

. Reanal yze the MS/ MSD sanpl es.

. If the M5/ MSD recoveries neet the technical acceptance o
criteria in the reanalyzed sanple, then the problemwas within
the Contractor's control. The contractor should nake every
effort to reanalyze the sanple within the contract required
holding tinmes. |If the reanal¥3|s was performed w thin holding
times, then submt data only fromthe reanalysis. |If the
reanal ysis was performed outside holding tinmes, then submt
both sets of data

. If the M5/ MSD recoveries fail to neet the acceptance criteria
in the reanalysis, then subnit data from both anal yses.
stingui sh between the initial analysis and the reanal ysis on
all deliverables using the suffixes described in Exhibit B
SDG Speci fic Performance Eval uation (PE) Sanpl es
Sunmary of SDG Specific PE Sanpl es

The Region | Performance Evaluation (PE) program has two functions,
(1) to evaluate | aboratory operation and protocols over a period of
time, and (2) to provide information on the quality of indi vidua
dat a packages.

Frequency of SDG Specific PE Sanpl es

1 The Regi on shall submt PE sanples with every SDG per paraneter,
matri x and concentration |evel (as avallabley. The Regi on may
obtain these SDG Specific PE sanples fromeither a commerci al
vendor or fromthe CLP National Program Ofice (NPO which
provi des PE sanples in sgf ort of the Superfund program PE
sanmpl es provided by the -NPO are referred to as "EPA
gener at ed”.

.2 Wen the Region submits aqueous trip and/or equi pment bl anks
and/or Performance Eval uation sanples (PEs) with
soil/sedinment/solid field sanples, then the Contractor shall not
perform an MS/MSD anal ysis on the aqueous matrix (trip bl ank,
eEU|pnent bl ank, PE sa !e?. VWhen the Region submts an aqueous
PE sanple with aqueous field sanples, then the Contractor shal
not choose the PE sanple for MS/ MSD anal ysis.

.3 If the PE sanple is received as an anpul ated standard extract, the
anpul ated PE sanple is not considered to be another matrix type.

Procedure for Preparing SDG Specific PE Sanpl es

1 Instructions for preparation of the PE sanples will be included
wi th each subm ssion of PE sanples.

.2 If PE sanple directions do not aggly to a PE sanple received, then
the Contractor nmust contact the RSCC to ascertain whether or not
Ep anal yze the PE sanple and to obtain appropriate PE sanple
irections.

Cal cul ations for SDG Specific PE Sanpl es
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For EPA—generated and commercially prepared PE sanples that are
submtted with each SDG the Contractor nust correctly identify and
quantitate all TCL conpounds using the criteria presented in Section
11.0 - Data Anal ysis and Cal cul at1ons.

12.3.5 Techni cal Acceptance Criteria for SDG Specific PE Sanpl es

12.3.5.1 Al'l SDG Speci fic PE sanpl es nust be anal yzed under the same GC/FID
condi tions established in Section 9.0 and nust neet the sane
techni cal acceptance criteria established for sanple anal ysis
defined in Section 11.3.

12.3.5.2 EPA-ﬁenerated PE sanpl es included with the SDG wi|l be eval uated
by the Region using a CLP NPO conputer program called PeacTOOLSs.
PeacTOOLs rates the PE sanple results based on statistically
gener ated confi dence intervals.

12.3.5.3 The results of commercially prepared PE sanples will be eval uated
using the vendors' statistically generated confidence intervals.

12.3.5. 4 Contractor results for the SDG Specific PE sanples will be )
eval uated using the nost recent Region | data validation criteria
for PE sanples.

12.3.5.5 At a mninum the PE results will be evaluated for conpound
identification, quantitation, and sanple contamn nation
Confidence intervals for the quantitation of target conpounds are
based on reported val ues using popul ati on statistics. he Agency
may adjust the criteria on any given PE sanple to conpensate for
unanticipated difficulties with a particular sanple. Sone of the
conpounds spi ked into the PE sanple may not be those specifically
listed in Exhibit C Water Soluble Organics - NPD. Thus, if
appropriate, the Contractor nust use the guidelines described in
Section 11.1.2 to confirmidentification of possible target

conpounds.

12.3.6 Corrective Action for SDG Specific PE Sanpl es

12.3.6.1 The corrective actions for PE sanple results which do not neet the
techni cal acceptance criteria defined in Section 12.3.5.1 are the
E?nz corrective actions outlined for sanple analysis in Section

12.3.6.2 If an SDG Specific PE sanple evaluated by Region I, as described

in Sections 12.3.5.2 through 12.3.5.5, indicates unacceptable

| aboratory performance, then the Contractor may be required to
reanalee all sanples, standards, blanks and QC sanpl es associ at ed
with the unacceptable PE sanple result (if sufficient sanple

vol une remai ns) and/ or anal yze a new PE sanple at no additiona
cost to the Agency. Unacceptable |aboratory performance includes
either a TCL false positive result, false negative result, and/or
conEound m squantitation (reported result exceeds * 3 signma of the
spi ked conpound concentration).

12.3.6.3 Sanmpl e results reported with unacceptable SDG Specific PE results
may be subject to a commensurate reduction in sanple price or zero
paynment due to data rejection, depending upon the inpact of the
noh- conpl i ance on data usability.
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Met hod Performance/ Pol | uti on Preventi on/ Wast e Managenent

METHOD PERFORMANCE
Not Appli cabl e
POLLUTI ON PREVENTI ON

Pol I uti on prevention enconpasses any techni que that reduces or )
elimnates the quantity or toxicity of waste at the point of generation
Nurer ous opportunities for pollution prevention exist in |aboratory
operation. The EPA has established a preferred hierarchy of )

envi ronnment al managenment techni ques that places pollution prevention as
t he nanaPenent optron of first choice. enever feasible, |aboratory
per sonnel shoul d use pollution prevention techniques to address their
wast e generation. Wen wastes cannot be feasibly reduced at the source,
t he Agency recommends recycling as the next best option.

WASTE MANAGEMENT

The Environnmental Protection Agency requires that |aboratory waste
managenment practices be conducted consistent with all applicable rules
and regul ations. The Agency urges |l aboratories to protect the air,
water, and land by minimzing and controlling all releases from hoods
and bench operations, complying with the letter and spirit of any sewer
di scharge permits and regul ations, and by conmplying wth all solid and
hazardous waste regul ations, particularly the hazardous waste
identification rules and | and di sposal restrictions.
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